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^ — V*D J; t>*a»m u-f -V ^ ^ J6 -5 ^ — >- ^ -^T-r -5 
<DjmHcfo5^1:^S?ffl«^^:e-rS^Pg (IE13) ;T 

(114) ; -7— v^/^c5' — V(Oi^i22(c:fo^^2Jtl^ffil^ 
Sr*Si-6©pg (1215) ; S^rI5</5-«ig<D^^°5'->;i)S 
H 1 <£ 2 i L I V t 5 . 

*«iHis§(^ 5 -ts3g/^ ^ - >^wm-t ?) i5r.i (m 
mw,i^'i^t>bmtix^^^'^i-m':^t^^hti'bi-fzisb 

i^^mtt-s:^^ (1216) , 
lo o 0 1 ] 

[0 0 0 2 J 

y U—x^B > (trench isolation) ^^gffiuTV^ 
i¥MMM0% (non-conductive material) X%W.^fh 



[0 0 0 3] L.f)-]^fj:tih. M^v^t»jt©S-Stt. it 
^6^io<tt>'^tt6^5JfS (chemical and mechanical poli 
shin(CMP)) W J; 5 Tfci^JfeCOWSS^Iff (polishing techn 
iques) x•^•S'i^vy (dishing) Pp^g 

LT^i*;— (non-uniforraity) {CW^i"5r<i: (" y*^ 
yiyv^' (dishing) " tmtti^) (c;'^5„ 

10 0 0 4] 'y'y>i^wim^m--rfz)b\zmm^ti^ 

nSNSilx^ir (n-layer) 4yh^±Jfe?^^°c?- VSrttffli- 
SKiStt'f :?f->-^ y (RIE) T-#fl;!^K^Si5[J|C3^3/ 

^.■>7 (photolithographic mask) -iO-XIW-^TM^i^^ 

(particle difects) Sr?i^fig L-^f < 'fc-So 
[0 0 0 5] ^jgm i/-r -ir(7?Jptatt(^5J:#;^|^;z^5ft!l(0 

ia (dummy or tile structures) ^f^Wrt^Z-bXtiy 

So rti(4. s«(-i:oTWjeii3$a?r^L<-r-5^^t 

r'^^'f >^ ?rff^^-r S fc » {cffiffl ^iy^^^^fa^^ /H«5t 
#•60 

[0 0 0 6] tiitdj; (9, h UV^T-r' y I— i/3 

$¥mmmK(DW-m.it=s:^mir^tzi^ 

[0 0 0 7] 

w-mw.<r>^m(DmM'&&.^^m\z-t^fzyb\cmm^h.^ 

y (dummy mesa structures) tO^iS^St^ 

(active devices) ^Oj^H^fc J:0^rt{|']{«I.^ft-^-2> 
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^iR (uneven) {cT^o O 

^FS^tl^y :t h V yy^^ — ly (photolithographic pa 
tterns) ^#itL. ^ LTT ^ 7" ;^ (0#^ffi L 
fj:^^mm\^^<Dn'Ai^. ^^^-m^7&i^y<<^-iy (duraray 
structure pattern) ^^Ai"^o ^Orirfi, ^ ^ 

TSafi^i/H— h (electrical shorting) Sr^i^^er 

[0 0 0 8] ;*:i§9qfi4^c. ^^-mmmmmm^^ 

^Mi^^^i^4T^ hm (layout geometries) II, 

[0 0 0 9] :^^mitm 1 - 7 ^#0?.-r6 r <!: -c. i 9 
[0 0 10] H Uc^^PJcDj; i9l¥*07:^lft0J:^Ml*$tb 

^i^'T'cf^^rpl^T^fliM^^^ft (electrical isolation) 

m^^mm^tzmt^^mwimmm (cmp) :/nir;^;^^^ 

(mesa structures) 1 4fCj:oT 
tifc^^n. yf-t^itl 4fihU>'^«ig (trench str 
uctures) 1 3 J: o T^(7)t5H;^^^2^^ ^ 
f^t«3£l 3 '^;^>^U'-r-r (masking 

layer) 1 2 mTLiti^V ^^^T^ hy^ K (silicon n 
itride) ) ;dS^^f*:*«l 1 (D«B(CffM $ tL-^o 

ft^^4:t>':r.^y^ (RIE) RIE^ >y ^ .i: LT :7 

^ h y yy<^->'^mm h h uy^^mm. i s 

3F^tc:^#^-r^7ti^(c. ^#mKi5 ii^V^ymit 

BS*fcflx:r>^ (^?iJ;tfitetraethylorthosilicate (TEC 

S) glass) ) Ti^Tt^tb^o 

[0 0 1 1 ] mmiimt. h iyy'f'(DmQcom,'^.co±{z 
^^^ti^o zcommi-x. miii^^n^i^^'Y i 2(Dm 

$15 ^¥ta^S 1/^/1/ (planar surface level) LT 



&^lt^K<>Xt^hiCfj:^^ ^^^(Dt^b (variatio 

n) '^^mc^mi^^:^^^±(Dm^j:?>7^4 y hX(D 

[0012] AaiHlSSl 0(DT^y^^yfy< 

-f'5r<t{Cj:oT. roi^— (uniformity) cOP«1Mf^ 

M^i^^o y^-mmt^2on. psufc^i^tiiigi 4 

<^rBl(C#7S-t^§::^#/^;:^^— (spaces) (0 1 (7)®5!Il 

1 6T^^$tLTv^^) ^^^Ti^So aEi~^#.^.fi. 
^'^-«itf*2 0(Dm'^tf:'^4 y^tiiL&cD^^^X^^o 

*aiHisgi ocDPSL/c^7a:/^ffii^ (iu^ii"r) 

rirfl, HaiHiKl OfT^^ittA^^ (capacitive loadi 

ng) i^zmm-t^xh^Oo ^LT. z(D-tnMmmm 

[0 0 13] ia2(C(i, mmi^ 2 0 (DiiLSi:^'^ 

ir^fci^(D:)j'mm7v^^tix\^^^o m2{t. mm^^i 

TV>6o *«lHlSSl Ofi. 1 o<Z> p MT'>'^-r ;^ 2 4 . 2 

[0 0 14] pm'ry<4 4it.. ^7:../U:^|^. (well b 
oundary) 1 7 ^^^"5 n §J r> ai/l/^fj^ (n-type well r 
egion) 18(C?fM^tL6o ^^^^^^1 7{±. nMr 

(p-type well region) 1 9 zn/U^i^ 1 8 

^m-t^o nmmmMtLxa. s«i i^i, pm^^c 
^m^^im^-r^tcib^cj^m^ix^mmi^^^ (conduc 

tive layers) {C^i:>in?>T ^ y^i^2 1 ^Wi" 

5o p5?x^W;^ 2 4oy— hWitJiTjf y i/y =r>^u^ 

ir2 2'rff^^^ix. ^y^ h^tiitmm't^v'^<4 y^ 

^(Dm^&^^mit^:S.t&mM^ (interconnect structu 
res) t.fz\t=iy^^ h2 3{ZX^Xm^t^^tl^o y — 

:^:^xxi\^^iy4 ymm ^mn^ ^cmm-t ^fasb \c^m ^ 

tL7!)^oRv^;'i>^^$ 5^S$t# (overlying dielectric m 
aterial) {CM.^mQtLX. 2 3 Ji^ljffl 

^ti^o y i5^>'u*fc(i3j^y v-y 3 V (U'><-^2 2-etiS 



9^c^SV^;6^^$ ^aftflil^-fi' (overlying conductive 1 
ayers) ^^"f''5o 

[0 0 15] mi.^MW^K mM.mr^'r^y fy<^:^ 

^TT^Isb-to ^lfflfeJc3 1 titmLXm2mm3 2(Dy<^ 
— (pattern density) tm^J:^tzbb^ SU 

3i{i. m2$Mm3 2{c:3fon^mm^^ hmmm&^m 

^LT^2fflig63 2{CtD(t5«3g/6^ii*iJW« (over pel 
ished) :^n^lWMtfj:^o 
[0 0 16] L^-/)>l.fj:t^^h:^mmam2$Mi^3 2{cy^ 

3 2(Dmmm&^mimm3 i(Dmmmma^i^mL< 

t^?>i.o{^mML. ^Mcj:.oX'f^ ^yi^^^^'/j^M^ 

jimt^MiLx^m^n^o 
[0 0 17] y^-mmi^2 ocDm^^miLm^ikm-r^ 

^:>k^tlX\^^tz-y:^ h V V^:^^ (already-required p 
hotolithographic mask) (r)^\Z.^ ^-g^^^X^o 

[0018] :nyu±t^ 1 7 t 5^^* 

f:-\'%m^'t^¥ ^ 2 0 L/.^ V ^ - §r*^J] 

{CfitlE>-r^r t(Cj;oTr?3i&$tL6c, y^-tSit* 2 0 
^/p^^ ^ f- (i^^ ^ V ^ r t *5 J: CKll 2 <D 

nM'>:n/u^igl 8 i: pM'^zn/uM^Wl 9 i:(7^[,fl(D J: 9 

So II13{c*-rJ: ^Sr»i^!c-rsfcr/>{c. ^ 

l:^#4fc(i»l±e#ffi*S3 3(^»?:3:/U:^^l 7 0/^522 

^-^^$tlTV^S, ^7a:/l/:^|^ 1 7^D/^^ — >->t^t^i- 
V^:»^(5D^lFp^Pi3 5 *3 j; -^7 :n /Ujft^ 1 7 J: ^ ^/h^ 

2 FpIPI 3 4 3 3 7!i5W1-6 t 9 (C. 

Ill^#ffl«3 3flf^^^tlSo ^LT^'f^ffiJiiicS 3{C 
^lFflPS3 5 4oJ:t>'||2rp1Pi3 4 0O'g^|+r'fc'& 



(4) #^¥10-092921 
3 6 0:^^^(^itii^:ti-6" 'f'^tD" ("holW) ft:*r 

[0 0 1 9] ® 1 Tb^HS 5:fcJ:t/||2r«1Pi3 4fi-^ 
(c, *a{H]8Sl OooMitt::ftffl^ix6B^«T^fcS^^/5^ 
T :y K^-Y (latch-up guidelines) (Cj:o"C 
^iJ;itf. ^lFe1P«3 5^oJ:t>'^2F^1Ri3 4 

^l^^n>':^.^3^>5^n>'T*fo6o l|lFBm3 5(t. ^ 

l«#Mi«3 3;0^pS^7ai/U':K^l <^\^m)^^X^t^^ 
r^lPSt-SL. '^LT|g2P0m3 4fi. |gl^#ffl«3 
3 n M znjum^ 1 8 cT^f^iliJ;^ Tfe^^ ^t^(D^:r.JU 

«#i 7i(OfflRi<t-i5:i-5o ftici--<#Ji. ^1*^ 
1 7 y)^h\^^<^:^^(D/h^fj:y<^ — >t l.X<D^^/i^ 

mm^ti^\;x±\^. mmfj:\^\ mim^m^3 3it. ^ 

^-«3gf*2 0;6M4gf^-{te>i^TV^/.^^/^^alHIK 1 0& 

[0 0 2 0] II|4(C:^i-J; t ^ ^ 2 0 

*?llE]Kl 0^?FM-r5fca6{c:1^ffl$tL5>i^"y 

^^ttnfi. HaiHlgSl 0(O^*ttA?Hf (capacitive 1 
oading) fiigiPi"^ "efc^ 9 o (capacitive c 

oupling) cOi:i;l}P^E5il:i-S7''i6{C, -x- — (merge 
d region) 3 1 ft^lHlig 1 0 ct I/T ^ 

y'^fy'm^^misb^ U'-rr ^ hxN^ij^-v^-e-v^t- sr 

2 0;^5?F^/75c^n^c^V^® 2*^MJgcSrfM-r5/ci6co^T 
<50*n;apg# (processing limitations) 4fci(i:7;^ h y 
yt^:^ (photolithographic capabilities) Sr#iS!L 

[0 0 2 1 ] m4i,C7jk^tl^XoitC^ -^ — i^m^ii (raerg 
ed region) 3 7 , M 1 KTjk^tl^T ^ y'mi^2 

1. r^7^^>^M«27. TKy v-y =i>'u-Y-y 2 2. 2 

8^^J:U<t@S«^«ig2 3. 2 9^mx.^y<^->^<Dm. 

EI4 tC^$^xSyN':^->-S'#t#^-t-6fci6(cm 5-5^ iJ^ 
n://£tt (Sfttt«i*Ott«:t LT) ^^-rx^i§:;fctcL 
Ti/>-6o ^ori:(cJ:oT. ^ ^ -«it^*: 2 0 /^>s*^Ih1 
Sgl OcD±-C(7)»«t«iti:5^l|-r?)(7)5:l5^Co 

*«lHl5Sl OO^-?^^— 7V;^{c^#?r^x.'5^ 
T(7)?^ffl:feK<!rT::^^/!:fii:;^ (under or overlappe 

d) xy^—m^i^2o^m^'f'^co^m<\ ^(ort 

fi, T^^^:/M*^2 1, 2 7(7)iajt*7t(j;i^i22cO— # 

S(Dm^i:mf&L. >i^y v^y rj^-ix-r -V2 2. 2 8*5j: 

mei:si9ut«3t2 3. 2 9oi^^^7t(i;^i2c;oz:#go 

'?:LT-^-':^ffl«3 7^?FM"r'5/'c*!)(C 
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*)5o -^-i^mms 7i:^'^i-^fzmcmm^ti^rM. 

So 

[0022] 11 5 SfJPS^ilE (restricted region 

s) 3 s,(D^m^tz\tmm^^-3x:^^m(^:)imi)'^m.rf 

^fl^o fiJPimi^3 8(4. ^WlHlSgl Ol^oy i-^3t 

iS3 8(4. 1114 cO-^--^fiiig43 7 i HI 3(73^1 

3 3(DaMI-±oT, ffM^ix^o ^ 1 3 3 i 

•^-v'^^SS 7 0:^-C«a^g|5(4, SiJPSfflJ^ 3 8 <D— g|5 
b LT#*ix5„ AHHIK 1 6 <r>p^(OUmm.i$. 3 8 {c-^ 

[0 0 2 3] ll6Jc^^tl6^^^-i^S:ti#t-t-'5fc«)(C 

oco/^^-^-tcmsosijpsffli^s 8^* 

•3«fig$ix5, ^5-«jS1*5 0(4. S^lElSS I 0 Sr?ig 

fig-f- 5 7t J6 (cftffl $ n 2. ft W (c J: 19 S ( ±/J^ ^ -r 

^\ ^^tcteis^ns J; e>(cy5-«jg^2 OfO/N-^- 
[0 0 2 4] y^—m^W2 0(r>m'om\^<Dy<-^—:^\z 

ioT. ®«3 9(0 h-^/W^ffifl«t:i^-r5liil^3 9 

(fill density) ^^-TSo ^tO^*^ 
S(4, 0 5<75MP5^i«3 8rt(c#ffi-t-5«it<*:'0|gSir 

X^mW-m^ 1 1 <7>^ffi^<*:;i»5T't 5fc(t*S-;'=e^ffi»ji 
«Sr*-r5<t 5(--t-So »ii(-(4. ;^9ilL<^>-'>°^-V 

<o^igt4«^) 5 ~ 4 0 ■yvx'h'o. #y ^ 

2 0(4S^^(c:^^/J:rB^PM-t:•toTgf^^T^^5„ 't^^Sf*:* 

*!)(c. m*t3 9(ri:oT9>yA{;iy5-«jt(*:2 0 2: 

*2 0(4ft:^ff$c7)?F$^Lrv^5c LTi^L. ^^'i-ltit 
i^2 0(Dff^#c(4^x.5r ir-bT-tS ^?I[Ell*SlO^ 
JFM-t- 5 fc i?) (C'teffl $ 5 «aS<^ff^*t T'-r e> ffl t ^# So 
[0 0 2 5] -0.. y 5 -tf ifif* 2 0 W{iS;4Si^:g-|-tl. 

6fcJ6(cH£ffl$tt-5 7;j- h!Jy-^^i? (photol i thograp 
hicmask) (c^ 5 — tl|jft<*:2 0 O^^"^}' — ^^jiill-TS r 

t (c J; . ^5 -mmt^ 2 0 mmtmm^m i o <Dm 
-rs„ ia7T'(4. m2ic7f:^n^m:m^^i oio-%'A 

i-So [Il7i7?y?^ — vd^^ h y y-v'^i?(cte''i$ix. 
|ill(c:7F$ix-5^f-t»iti 4<oj; 9''<c*«lHlS& i 0»T 
^T--fy'gI«^8t«1-5fc:*^Jc. ffifflSnSo 5e>(c:. 



o^ffMi-s/tfe<z)«ig%-§-tp, m^. iiipro^^ hy 

y-^;^^' ?rSPx5(7>-C(47'i < . h y y-7;2,i?(::^:^ 
^APxS-i(CJ;o-C. ;?'5-1tJt<*:2 OtO^^iS'-Xi 
^aiHlSSl OCDjSit^n-jcMiZitfr i:;dS"It6T'*>.5o 
<?'5:-«igl*2 0(4. ^mt^&^l l(D^\cm!^^tl^ 
<-tt?'9(-. 7 ^ — /U KSf^lilSitfl^ (field oxide struct 
ures) cOy<'^ — >'(DXoi^^'^i^&W.l l(D±{cW^m,^ 

ttsj:9(c. ^myi-mm^2o<oy<'f~:^^m-^-t 

{0 0 2 6] ^aiHlSg 1 0 »a "9 coMigX@(4tie5!5a$if 

7) S:j^^i-5fcfe(c^ffl$^iS7;<f- h y y/N-^-v 

(photolithographic pattern) (Ot|55J-(4. ^Jjli^^^^ 
(C^Mi^^T'l' h (implanting) ■i-i>±lsb<Dy<^ 

ffii^2 1 ^^J66^-?:5'-V(4. nSe'::'!/!^^^® 1 8rt(C 

±T-(4. Ti^T^-f >^"^^2 l;6S-r>'y°7i^ h^^-Sirt 
(c-ix^(OTj?7"-ry^*llc2 7;4S K— 7°$iT.7iv^J; 5 

5>f4^-7!)^tvTV^S<, 
[0 0 2 7] *|gH^(4. T^y'^ymmc^ •^y^y>' h 

-rsfcto(c{^ffl^nsy^ h y y^-<^— 

# -Jr a.jvmm^'^^-t^ y 5 -fflfj&ft:: 2 0 jJil^1-(4. r <r> 

9(C#ft-rsy5-«ag<*2 0(O/N°i?-V{4. T^T^^' 
•7'^i®2 Ucl'f^T'^V h-r.5fcfe(-'^ffl^nS7;*- h 
y y-^;^i?(c:^*ix5„ iJ^ai/HSJ^i stci^fe 

-rS^$-1iiit#:2 0W/-?^->-{4. ri?v"^':/M«2 

7(c-i'>-y°5:/ h-rsfci6(c^ffl$tbS7;^- h y yx^"^' 
->{^-&*4x5o ^cO^StL-C, =§-y?-fll3t«:2 0 

® (conductivity) tl,±Kn<Ofl^'&<r:>MW^^^ (oppo 
site conductivity) X K — y°^;jT/-5o 

[0 0 2 8] w<75r tfcio-c. #^5— «itfi|s(cmi: 
LfciJ^V^- K^ffML. $t.(c*aiHl8§l 0(c#^t-f- 
6#y 5 -tlitf* 2 0 (-i^#^-^x.5^*-l4A7t^SE'> 
$.-ti:So ^Jx.(4. Ill7(ct3{tsy^-1tig^6 0 (nia 
r^^i/PMl^l 8(Cl*?ti-S) (4. T^x>fyM«2 7€r 

K-y°i-'5fc«6(cffiffl$ns7;j- h y y/N-^-i^ic-^s 

60, 6 1 »4 7 0—7^-0' K (floating dio 

des) ^^f^iSi-S, 
[0 0 2 9] Ui±(C J; 9 . J*:^B^^SW«xec05p±att^ 
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[lail :^^l^(ct^eofc««|HlifS©-S|5(Ot£>:l'i»fEia ; 

h y y^'^^^V (photolithographic patterns) OtS^ 
¥Bli!o 

[1114 1 :^w^'i^V^^fc:>3^nm^ vJew7^ 

h y "J — V (photolithographic patterns) (DiLiz 

[US] :*:^B^(Ctieof-:^ifeC0lt^/iX7^ — e(7)7;t 
f- y y^-s^J? — >• (photolithographic patterns) <Dii:K 

[me] *:|69!(ct^ o tc1j'tk<Dm.^ fj:7.7—'y-r:'<r) y a- 
VV V^^^ — y (photolithographic patterns) Wfe:^ 

[0 7] i^^m\^^^tz.1jWi(n>m^tii7.7—'yX'<r>yir 

V V J — (photolithographic patterns) (D^:k. 
¥ffilll„ 

1 0 Mmm^ 

1 2 -7;^^' u-fir 



13 h u^'^Wig 

1 4 / -*)-mm 

1 5 imm^'^ 

1 6 

1 7 

18 n5S^':n/UMtt 

19 pSa:>3i/U-ffi^ 

2 0 ^S-ffiitflJ 

2 1 T 7^ T-'Ml^ 

2 2 /J^y ->!) 3>-U-Y-^ 

2 3 tS2S^i^«ig 

2 4 p^St'^^^;^ 

2 5 n Sx^^-r :^ 

2 6 n SxV^'T 

2 7 T^y-^ZfM 

2 8 IJ -> y n > U-^ -V 

2 9 t@Sffi^«it 

3 1 ^ 1 fJJ^ 

3 2 w,2m.m 

3 3 ^1 

3 4 m2 f^m 

3 5 mi WPi 

3 6 h-i'ji'W^m 

3 7 

3 8 ummm 

3 9 m« (^■5:-«3t#:;a5f^fife$tL^ffliS) 

5 0 

6 0 ^5— Witft: (nMl?:x/l^t^c(Cff:a-t-5) 
6 1 (pM^'^/Wffli^tcfffi-t-S) 



[mi] [04] 
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ime] 



□ 


□ 


□ 


ID 


U 


1 1 


1 1 

□ 


□ 


□ 

B 


□ 


H 




□ 


□ 



n. 




□ n n n n n 




□ a H □ □ H 

□ □ □ a a □ □ 



□□□□□□□□□ □ □ 



B B 

□ B 

□ □ 

□ □ 

□ □ 



[07] 

□ □ □ □□□□□□□ 

a a i I — , □ 

H 



a □ 
□ 



□ 



[f] ti n n □ □ 

a □ a a □ □ 



□ □ □ a B □ □ 



(72) yiy-y ^y-^- 

^ — 1833 



